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Highlights of Technical Analysis for TexCom’s Application – WDW-410 Class I Well

Ms Lorrie:  This discussion on the engineering data associated with the processing of the permit

application for TexCom’s WDW-410 well, and the technical analysis of these data, seeks to provide

an insight on the reasons behind EPA R6’s determination that the approval of TexCom’s application

is cause for concern.

This discussion attempts to provide fine details of the engineering evaluation of the permitted injection

operation carried out by me, José E. Torres, in my capacity of Delegated UIC Program Manager, at the

request of my superiors, following the numerous complaints sent to R6 by citizens of Montgomery County.

Details of the engineering evaluation are provided in order to assist TCEQ’s UIC Team better

understand the basis for the views expressed in EPA R6’s Delegated UIC Program Review Reports

discussed with you and other team members on October 12, 2012.  It also seeks to provide TCEQ’s UIC

Team an opportunity to offer scientific validation for the parameters and methodology used in evaluating

the TexCom application, which might justify modifying the views expressed in the above program

performance reports.

A Discussion on Relevant Parameters, Parameter Values, Injection Reservoir

Pressure Build Up Modeling, Aquifer Contamination Risk Assessment for

Permitted Operation and UIC Program Performance Assessment
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Location of Conroe Oil Field Wells Within 2.5 Miles of the Permitted Injection Well

This map illustrates the location of the permit well relative to the fault found at about 4400 Ft to the South.
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Location of Conroe Oil Field Wells Within 2.5 Miles of the Permitted Injection Well

Of the 505 wells located within a 2.5 miles radius from the injector, 179 have an “unknown status” (red dots).  Of these, 32

could not be spotted on the map due to a lack of location data.  The arrow points to the permitted injection well’s location.
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Location of Conroe Oil Field Wells Within 2.5 Miles of the Injection Well

Above, a closer view of the WDW-410’s location.  The red circles represent wells with an “unknown status”. The zero at the

end of these wells’ ID indicates that no TD data were available.

The C-12-0 well was recently plugged by the Railroad Commission.  The plugging report provided no evidence that the well

might  have undergone “self closure”.
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Seen here is a partial list of the wells with “unknown status”.  As shown below, the inter-well distance information  in this Table

made it possible to analyze the injection pressure effects at the location of some of these wells with “unknown status”.

The Wells Within a 2.5 Mile Radius From The Injector Whose Status Is Listed As “Unknown”
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The application document clearly identifies the injection zone as consisting of the three members of the Cockfield 

Formation, including the oil producing Upper Cockfied, currently operated by Denbury Onshore, LLC.



The Permitted Injection Zone



Ms. Lorrie:

The argument was made that no remedial measures were necessary

regarding the potential for vertical migration of fluids through the large

number of wells that could potentially provide a pathway out of the injection

zone, because those wells would have undergone “natural closure”.

My assessment is that, without data on “natural closure”, specific to

Montgomery County, the argument on well “natural closure” would appear

to be an unproven hypothesis.

As a result, no scientific data seem to be available on which to base an

important decision such as that of not requiring the plugging of wells

which might potentially allow the injected fluids, and native fluids to leak

out of the injection zone under pressure.

As noted, the Upper Cockfield is an oil producing horizon, and it has been

made part of the injection zone.  Waste injected into the Upper Cockfield

is bound to find its way out of this zone through producing wells.
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The above generic cross section illustrates the presence of several USDWs: A through E.  Wells 1 through 6 penetrate, and

are in hydraulic communication with, deeper Aquifer I.  All areas of Aquifer I are hydraulically connected.

The fluid level (hydrostatic column) in these wells attests to the initial reservoir pressure, Po, in Aquifer I.

Po is of such magnitude that it places the piezometric surface of Aquifer I above the base of the USDWs (BUSDW).  Fluids

in Aquifer I could potentially flood the existing USDWs, per the above model.

The TexCom provided field data indicate that the initial static condition of the target injection zone in the WDW-410 well

Is similar to the situation illustrated above, as far as the disposal system’s initial fluid mechanics is concerned.

The Conceptual Reservoir Fluid Mechanics Model for WDW-410 Prior to Injection
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The above graph illustrates how the initial static pressure conditions seen in the previous Slide are disturbed by injection of

fluids into Well 1 (the injection pressure at this well may correspond to a hydrostatic column extending well above ground level).

It can be seen that the reservoir pressure at the location of wells 2 through 6 increases as injection proceeds, causing the

hydrostatic column in these wells to rise closer to the ground surface.

Fluids inside Aquifer I could now potentially become in contact with, and contaminate, other shallower USDWs.

The above graph illustrates how waste disposal injection into a well could increase the risk of USDW degradation at every

point inside an already pressurized disposal reservoir (i.e.: a reservoir with an infinite Radius of Endangerment, RE).

The Conceptual Reservoir Fluid Mechanics Model for WDW-410 During Injection
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The above cross section is similar to the first presented cross section.  The only difference here is that the illustrated 

reservoir pressure, Po, in Aquifer I is of a lower magnitude and, as a result, the piezometric surface for this Aquifer is

found below the base of the USDWs (BUSDW).

In this model, and prior to injection, the risk for movement of fluids from Aquifer I into the USDWs is zero.

This is basically the model used by all parties that argued in favor of the approval of the TexCom permit application,

with Po set, for all practical purposes, at 0.0 psi.

A Conceptual Reservoir Fluid Mechanics Model Prior to Injection
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This cross section also illustrates the pressure effect of injection into Aquifer I, through injection Well 1, over a certain

period of time. 

It can be seen that, as a result of injection, the reservoir pressure at Well 3 is of such magnitude that it may cause liquids

inside Aquifer I to potentially flood (contaminate) USDWs. 

The distance between Well 1 and Well 3 Is called the Radius of the Zone of Endangering Influence (RZEI), or Radius of

Endangerment, RE (slight variations of this model may result from consideration of other well and aquifer conditions).

A Conceptual Reservoir Fluid Mechanics Model During Injection
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The mathematical model below is often used to evaluate the risk of contamination that an injection operation might induce.

This model lends itself for what has been called by some “back of the envelope” computations.

Evaluating this risk is at the heart of the technical review of a permit application for injection operations.

In exercising its oversight authority,  EPA R6 carefully reviewed, among other things, the process for obtaining the

parameters relevant to the technical evaluations submitted by the parties, along with the proposed parameter values.

As can be seen in the above mathematical model, the initial reservoir pressure, Pe*, the fluid viscosity, µ, the injection interval

thickness, h, the injection zone permeability, k and porosity, Ø, are some of the parameters of interest. 

The discussion that follows focuses in part on the results of EPA R6’s review of these parameters as they relate to TexCom’s

permit application for injection well WDW-410.
_____

* Pe in the equation above is identical to Po posted on the schematic cross sections previously presented.

Modeling the Reservoir Pressure Response Effected by Injection



Initial Reservoir Pressure Pe in

the Permitted Injection Interval:

The Lower Cockfield Sand

___________

The 1999 Fall-Off Test indicated a static reservoir

Pressure of 2506 psia at 6200 Ft

The 2009 Fall-Off Test indicated a static reservoir

Pressure of 2417.5 psia at 6000 Ft

These pressure readings put the fluid level inside the

permit well at roughly 690 Ft from the surface.

Since factual data show that Pe is not zero, and that, if

given a flow path, the Lower Cockfield’s fluids can

migrate upward, beyond the base of the USDWs, it

seems appropriate to say that the first two discussed cross

sections model the fluid mechanics at WDW-410.

Highlights of Technical Analysis

for TexCom’s Application –

WDW-410 Class I Well

The base of the USDWs in the WDW-410

well has been estimated at 4088 Ft.



Ms. Lorrie:

It appears that, during the permit approval proceedings, no scientific

justification was provided for having adopted the fluid mechanics reservoir

model depicted in the last two cross sections shown in this discussion.

However, during the program review meeting of October 12, 2012, it was

clear that Ms. Goss was upset with any reference in the review report to the

location of the Piezometric Surface, as if it was irrelevant.

I am not a law major so, I can only attest to the importance of the selected

model and its characteristics from an engineering standpoint. On that basis,

I have said that the model with Pe set at zero psia is not applicable to the

technical analysis of the WDW-410 permit.

Perhaps Ms. Goss may wish to shed some light as to why, from an attorney’s

perspective, the location of the piezometric surface in the aquifer in question falls

outside the scope of the technical review of the subject permit, or the Review

Report, for that matter.  I look forward to hearing her explanation during the

discussions I anticipate we will hold in the near future.
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Reservoir Permeability k in the Lower Cockfield

A 14 foot core from the Lower Cockfield was available for the WDW-410 well. 

The shown excerpt from the lab report suggests that five core plugs were analyzed for air permeability and other parameters.

There is no evidence that results for whole core analysis are available.
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for TexCom’s Application –

WDW-410 Class I Well

Reservoir Permeability k in the Lower Cockfield

From Core and Log Data

The shown Porosity-Permeability cross-plot

was provided by the applicant.  It appears

that the air permeability values were spotted 

in this cross-plot.

A review of the available porosity logs indicates

that the average density porosity across the

Lower Cockfield in the WDW-410 well is about

23.7 %.  This porosity value corresponds to

an air permeability of about 65 md, according to

the cross-plot on hand.

This permeability value, derived from core and

log data, appears to be compatible with the

order of magnitude of the permeability values

obtained through fall-off tests in the permit well.

65 md

500 md

23.7%

30.1%



________________________

In its application package (Table VII-3), the operator reported an average porosity of 24% for the Lower Cockfield

(Zone 1 in the application document), which is in good agreement with the value shown in the previous slide.

However, the operator proposed a corresponding value of 500 md for the permeability in this zone.  Now, speaking

solely from an engineering standpoint,  while it is true that some of the tested core plugs showed permeabilities in the

range of 500 md, extrapolating this value across the entire Lower Cockfield can not be supported with the cross-plot

and porosity log data available.

In addition, assuming that the available cross-plot is valid for the Middle Cockfield, a permeability value of 500 md

for this zone can not be supported with the cross-plot data available either.  The permeability value corresponding

to a Middle Cockfield porosity of 27.6 % is 225 md, per the available cross-plot.

Highlights of Technical Analysis for TexCom’s Application – WDW-410 Class I Well

Reservoir Permeability k in the Lower Cockfield  From Core and Log Data
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Reservoir Permeability k in the Lower Cockfield  From Core and Log Data

______________

The above excerpt from the application package illustrates efforts to legitimize the use of a

permeability of 500 md in the assessment of the risk of contamination for the proposed

injection operation.  Similar arguments were presented as expert testimony.

However, as seen in the available cross-plot, a permeability value of 500 md corresponds to

a porosity of about 30.1%.  The discussions on porosity presented below show that the

available engineering data do not validate an average porosity of 30.1% for the injection

interval in the Lower Cockfield.
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Reservoir Permeability k in the Lower Cockfield  From Fall-Off Test Data

___________________

The Fall-Off test conducted in the WDW-410 well in 1999 indicated a permeability of 80.9 md for the tested 100 Ft

perforated interval in the Lower Cockfield.  A viscosity of 0.5 cp was used in the analysis of the data gathered during

the test.  As shown below, a viscosity value of about 0.39 cp would have been more representative.

Apparently, an accurate description of the perforated interval was not available at the time the permit application was

prepared, which led to some, seemingly unwarranted, qualification of the 1999 fall-off test results by the applicant.
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Reservoir Permeability k in the Lower Cockfield  From Fall-Off Test Data

___________________

The WDW-410 well was worked over in September, 2009.  New perforations were added above the existing

perforations, bringing the total thickness of the injection interval to 145 Ft.  A fall-off test followed, and the results

of the test analysis (illustrated above) indicated a permeability of 42 md for the Lower Cockfield  tested interval.

Region 6’s Pansystem software was used to analyze the test data, which estimated the viscosity of the reservoir

water at 0.364 cp, based on the observed bottom hole temperature and input water salinity of 80,000 ppm.

EPA considered the test results to be representative, and recommended they be honored.
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Reservoir Porosity Ø in the Lower Cockfield From Log Data

A composite well log was available for the WDW-410 well from the operator.  A  Lower Cockfield segment of this log

is illustrated above.  The red line amid the Neutron-Density porosity curves marks the 29 % porosity to emphasize the

deviation of the density porosity from this value across the entire thickness of the Lower Cockfield, the injection zone.

The following two slides show the log segments for the remainder of the Lower Cockfield.
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Reservoir Porosity Ø in the Lower Cockfield From Log Data

The perforated intervals are marked in the “Depth” track of the log.  The red marks represent the original completion

perforations, and the black marks represent the perforations added in 2009.



Reservoir Porosity Ø in the Lower Cockfield  From Log Data

Highlights of Technical Analysis for TexCom’s Application – WDW-410 Class I Well

In the above log segments, the Lower Cockfield porosity rarely reaches a value of 30.1 %.  Segments of the composite

log were digitized for the three components of the Cockfield formation for use in quantitative analysis.
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TexCom’s Application – WDW-410 Class I 

Well 

Reservoir Porosity Ø in the Lower 

Cockfield  From Log Data

Porosity log readings at one foot intervals from the

digitization exercise, and their corresponding estimated

permeabilities, are Illustrated here for a segment of the

Lower Cockfield.

Similar tables were developed for all injection target

zones as part of R6 evaluation of the application.

This table documents how the variances in the porosity

values across these formations are carried forward to

the permeability values.

Data obtained through this exercise helped estimate

several average reservoir parameter values previously

discussed.
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Reservoir Porosity Ø in the Lower Cockfield  From Log Data

The above schematic illustrates the porosity and permeability stratification in the permeable segments

of the Lower Cockfield in the WDW-410 well.  It was prepared using the available core and log data,

before a complete description of the perforated interval became available, therefore the shown greater 

total thickness value of 194 Ft.
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Reservoir Thickness h in the Lower Cockfield

_____________________

The above excerpt from the permit application documents the operator’s choice of formation

thickness for the risk analysis for the, at the time, proposed injection. 

An estimated thickness of 401 feet in the Middle Cockfield, at a location several thousand feet from the

permit well was used in the initial modeling work and defended at the discussions held during the

permitting process.

The target injection interval is located in the Lower Cockfield, not the Middle Cockfield.
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Reservoir Thickness h in the Lower Cockfield

A complete description of the

perforated interval finally became

available after the well was worked

over in 2009 (see illustration).

It showed that the bottom

perforations were at 6390 Ft,

not at 6372 Ft.

This information helped establish

that the md-Ft for the injection

interval is:

42 md * 145 Ft

=

6090 md-Ft

This is the figure EPA Region 6

recommended be used for the

evaluation of the contamination

risk from this injection.



Ms. Lorrie:

The discussion on permeability just presented demonstrates why a permeability

value of 500 md doesn’t come even close to being representative of the

permeability of the injection interval.  Concerns over such misrepresentation of

the character of the injection interval are more than justified. This permeability

value should have never been taken into consideration in the risk analysis. TCEQ

stopped advocating its use only after Dr. Shaw acknowledged that 80.6 md was

a more representative value.

The use of an injection reservoir thickness of 401 Ft was also defended by the

operator and TCEQ early in the hearings, and it was also cause for concern.

The reason being that the use of this thickness value, as was the case with the

permeability value just mentioned, can not be validated through the applicable

engineering principles and practices.

The zone to which these permeability and thickness values are attributed,

the Middle Cockfield, is located at roughly 4400 Ft from the injection well. A

large portion of reservoir is being injected into, north of the fault.

Fortunately, even though the use of a reservoir thickness of 401 Ft passed

unchallenged for some time, in the end, the correct thickness of 145 Ft (see

previous Slide) was adopted.  However, the md-Ft value defended by the parties

continued to be off, by a lot.
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Reservoir Fluid Viscosity µ in the Lower Cockfield

_______________________

The viscosity of a fluid is a function of temperature.  And temperature in a well is a function of depth.

The information above was obtained from a log header and from a fall-off test report, and it helped find

a temperature gradient in the Lower Cockfield.

It was then possible to estimate a reservoir temperature at the midpoint of the perforated interval and,

based on the above provided data, that temperature value is 186 ºF at a depth of 6218 Ft.
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Reservoir Fluid Viscosity µ in the Lower Cockfield

______________________

Viscosity is also a function of the salinity of the water.

The shown water analysis is for water produced at the Conroe oil field, possibly from the Upper

Cockfield sand.  This analysis is provided in the 1936 paper on the Conroe Field by Michaux and

Buck.

The provided total salinity figure has been rounded to 80,000 ppm for use in the R6 engineering

evaluation of the injection operations at the WDW-410 well.
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Reservoir Fluid Viscosity µ in the Lower Cockfield

0.39 cp

Now, the shown graph depicts how

water viscosity varies with temperature

and salinity.

In order to accommodate the higher

temperature value for the Lower

Cockfield, some extrapolation has been

necessary.

The estimated viscosity for 80,000 ppm

water at 186 ºF is 0.39 cp, per the shown

graph.

This estimated value for the Lower

Cockfield at the WDW-410 well

compares favorably with that of

0.364 cp estimated by R6’s Pansystem

software, previously referenced in this

discussion.

186 ºF
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Reservoir Fluid Viscosity µ in the Lower Cockfield

The above Table documents the use of a reservoir fluid viscosity of 0.5 cp in the analysis of the 1999

fall-off test in the WDW-410 well.  No justification for this value appears to have been provided by the

analyst.

But, this value could be considered more in line with the viscosity values just discussed, compared to

the other below proposed viscosity value.
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Reservoir Fluid Viscosity µ in the Lower Cockfield

The above Table shows that the applicant, through its consultant, set the reservoir fluid viscosity at 1.26 cp.  This viscosity

value is reported for a 9.9 ppg brine at 97.6 ºF, which can be characterized as a 240,000 ppm brine.

With these numbers, the operator justified a Lower Cockfield permeability of 190 md following the 2009 fall-off test.

These values may be hard to validate with the available data and applicable engineering practices and principles.



Ms. Lorrie:

The previous discussion on viscosity of fluids in a reservoir shows why the viscosity value of 1.26 cp

proposed by the operator for the Lower Cockfield in the Conroe field can not be validated with

engineering principles and practices or supported with the available data.  I am not sure that anyone

challenged this piece of information, though I know that there were comments stating that our

proposed value was too low.  However, I never got to see a justification for such comment.

The reservoir fluid viscosity is a very important factor in the outcome of the reservoir pressure

build up predictions and in the assessment of the risk posed by an injection operation.  I believe

every effort should be made to arrive at the correct value.
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The Reservoir Pressure Response Modeling Work for the Lower Cockfield

Injected fluid distribution estimates using the mathematical model introduced earlier in this discussion,

along with the stratified reservoir model and the R6 derived parameter values, resulted in the illustrated

preliminary fluid distribution profile for the fluids injected into the Lower Cockfield.

It can be seen that the injected waste could travel a considerable distance through the most permeable,

thinner strata in the reservoir, increasing the probability for its intersection of a flow pathway out of the

injection zone. The presence of wells that may not be properly plugged, and transmissive faults, increase

the risk of leakage from the injection interval in the Lower Cockfield.
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The Reservoir Pressure Response Modeling Work for the Lower Cockfield

The above Table illustrates results of estimates of reservoir pressure build up in the Lower Cockfield at the location of some

of the identified abandoned wells with an unknown mechanical condition.   A single layer reservoir was used this time.

The computations  assumed a constant injection rate of 12,000 BPD, as requested, and aimed at finding the number of

days  that it would take for the reservoir pressure to build up enough to cause the fluid level in a potentially unplugged

well to reach the surface. 

The previously introduced mathematical model was used along with all the parameter values estimated by Region 6.

Well C-12 was recently plugged by the Railroad Commission. It was not found to experience any “self closure” phenomenon.



WDW-410

WSW No. 23
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The Reservoir Pressure Response Modeling Work for the Lower Cockfield

Ms. Lorrie:

The contour lines on the aerial view in the previous

Slide show my predicted injection interval pressure

values at locations at 1, 2, 3 and 4 miles from the

WDW-410 well at the end of 30 years of injection.

The pressure at these points is high enough to bring

a hydrostatic column to within 12 Ft from the surface

at the one mile marker, and to within 320 Ft from the

surface at the four mile marker.

The red “A” marker on the map points to the City of

Conroe Public Works’ WSW No. 23, scheduled to be

placed in line, serving 3333 domestic connections, in

early 2013.
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The Reservoir Pressure Response Modeling Work for the Lower Cockfield

This Table illustrates the computer routine

used by R6 to predict the reservoir pressure

response to the permitted injection, using

the proposed mathematical model.

The illustrated computation shows that reservoir fluids could potentially reach the

surface at the location of the C-12 well after 12.5 days of injection.



Figure VII-6 in the application package was intended to illustrate the reservoir pressure profile at the en of the project’s life.

The iso-potential lines in this Figure suggest reservoir flow patterns associated with lines of Injectors (line drive patterns) rather

than the typical radial flow pattern around one single injection well, or a closely spaced cluster of injection wells.  The point in

bringing up this Figure for discussion is to illustrate situations that ought to have triggered questioning the validity of submitted

information in a case like this.  Apparently, no red flags were raised because of this anomalous piece of information.

Highlights of Technical Analysis for TexCom’s Application – WDW-410 Class I Well

The Reservoir Pressure Response Modeling Work for the Lower Cockfield
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The Reservoir Pressure Response Modeling Work for the Lower Cockfield

As already shown in this discussion, the 2009 fall-off test in the WDW-410 permit well indicated a

permeability of 42 md, which corresponds to a md-Ft value of 6090 in the recompleted well.  However,

subsequent to the above test, discussions during the permitting process continued to address an injection

interval permeability value of 80.9 md, in effect assigning to the modified injection interval a md-Ft value of:

80.9 md * 145 Ft =   11,730.5 md-Ft

In other words, in assessing the risk of contamination for the proposed injection operations, some of the

parties, TCEQ included, went along with the use of a md-Ft figure that is 92.6 % higher than that indicated by 

factual field data.  Gathering the data that led to the 42 md permeability value cost a lot of resources, and 

their meticulous analysis was done according to sound engineering principles and practices.  These data,

however, were shelved without apparent explanation.

While arriving at the 80.9 md permeability figure also took a lot of resources, its value as a representative

reservoir parameter was lost when perforations were added to the tested interval in 2009. Its continued use in 

analyzing a recompleted well can not be validated with the applicable engineering principles and practices.

Also, in assessing the risk of contamination of the now permitted injection operations, the parties favoring

permit approval arrived at a host of values for the Radius of Endangerment (RE). This was possible because 

the model adopted for the flow system’s fluid mechanics basically assumed an initial reservoir pressure, Pe, 

of zero psi, and due to the variances in the relevant parameter values given by the parties.  RE values ranged

from 0.0 Ft (the operator’s), to 150 Ft (TCEQ’s initial expert testimony), to a few thousand feet.

Field data show that the risk of endangerment of the USDWs by the permitted operation is present all over 

the Conroe field since the current Pe value for the Lower Cockfield is large enough to lift reservoir fluids past 

the base of the USDWs.  Michaux and Buck presented in their paper data documenting the continuity

of the Lower Cockfield and the transmissivity of the faults in the Conroe field.  RE is infinite, for all purposes.



Ms. Lorrie:

The sole goal of the preceding discussion is to illustrate how EPA R6 has implemented its oversight

duties as it reviewed the technical evaluation of TexCom’s application for a permit to inject waste into

the Lower Cockfield.

In carrying out this legitimate oversight task, R6 has found numerous issues that are cause for concern,

and offers comments in a spirit of collaboration, with the best intention of assisting a delegated UIC

Program with the task of carrying out the Agency’s mission of protecting human health and the

environment.

Some of the language in the delegated program Review Reports is solely intended to point to the fact

that there have been opportunities for the Region to provide technical assistance with program

implementation, and in my view, there are no reasons for anyone to feel insulted by that. This discussion

on the technical analysis for TexCom’s application points to a number of examples of those opportunities,

which call for collaboration between TCEQ and EPA R6 to ensure accomplishing a goal, the goal of

carrying out the Agency’s mission.

In closing this discussion I would like to call to your attention to the last Slide.

The last Slide illustrates recent efforts by Montgomery County to better manage its water resources while

faced with the detrimental effects of a drought.  In seeking alternate sources of water, ASWs, the LSGCD

has drilled and completed a number of wells in portions of the Catahoula aquifer at depths ranging from

1800 Ft to nearly 3000 Ft below the surface.  These wells are projected to produce up to 2,000 gpm to

satisfy the needs of a large number of households with good quality ground water, while helping slow the

depletion rate for other aquifers in use in the area.

The information reviewed so far in connection with the TexCom permit shows that there are reasons

to be concerned with the risk of contamination of the overlying aquifers, the Catahoula Aquifer included.
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The Reservoir Pressure Response Modeling Work for the Lower Cockfield

Lone Star Water Conservation District (LSGCD), Montgomery County, TX

Alternative Sources of Water (ASW)

The above Table lists some of the water supply wells recently completed, and soon to be completed.

The Catahoula drilling began near the shores of Lake Conroe and will soon be within three miles of the

permitted injection.


